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(54) NOISE SUPPRESSION DEVICE AND RECORDING MEDIUM ON WHICH 
NOISE SUPPRESSION PROCESSING PROGRAM IS RECORDED 

(57)Abstract: 

PROBLEM TO BE SOLVED: To easily improve the 
SN ratio and sound quality in feeling of hearing by 
converting spectral information of output signals 
of a spectrum addition means into timedomain 
signals. 

SOLUTION: A Fourier transform part 33 processes 
an outputof a voice/ unvoice judgment part 32 
with Fourier transform^ and analyzing the spectral 
composition and outputting spectral information; 
a noise spectrum estimation part 35 estimates 
noise spectrum Included in the output by referring 
to a spectrum memory 36, An amplitude spectrum 
subtraction part 34 subtracts the estimated noise 
spectrum multiplied by a subtraction coefficient 
from the output of the Fourier transform part 33. 
When the subtraction coefficient is not suitable, a 
negative amplitude calculation part 37 makes the 
amplitude spectrum subtraction part 34 and a 
subtraction coefficient setting part 38 repeat the 
processing, A subtraction coefficient setting part 
38 sets a subtraction coefficient and outputs to the amplitude spectrum subtraction 
part 34. And, an inverse- Fourier transformation part 40 which is a time-domain signal 
transformation means processes an outputof a half-wave rectifier 39 with an inverse- 
Fourier transformation. 
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i:mt?> ctKi^iO Wmmro i^cox&io. 
cfc*#iii:-rs. 1 tfB«©li^SIijE«B„ 

m^m 3 ] ±fBw»i§ti^ ±iBx-^ ^ h mwt 

±fa«^M#ati;s ±fBi¥«#®5b^±SBSe®fflti± 
c m^m 1 {cfB«oKm«Jffi««o 

iSSaST'n ^ 7 A a y a - t . 7 A^^f J^n 
±fB7^-Affl-i-©X'ii' h;l/^^3^^^^tif L.TX--?i7 h 

±fBS»|gS^±IB7 l/-A«^(DX-^^' h;l/'lf$g*^e> 



(2) #|fiip 1 1 -3 8 9 9 8 

2 

±IBffPffi©^m*¥/fS©^ft^?iS L:&V>«^1J:. ±tB 
fP«S*ta-:3'^±fB^i^©<i*SM*H^^ ±fBRff£o 
#:ff%)iM1-SS-?-±IBaS*^fc*l«®X-<i' b;Hf 

[0 0 0 1] 
[0 0 0 2] 

[«£*©««] m^^Kis v.Y^'n7*y#*^p,#e.n 
[0 0 0 3] coj^^rsi^-^ycD^Mm^&mmic^ 

30 v^Ta. 4^»#;^*'JtlB«$n2.r-5'«*ffilK|-rs 

[0 0 0 4] Co Lxmmnrc^P'^mtwm^ 

«V;l/g^;^;l/X|giliL P C (Linear Predictive Codin 
g)^ C E L P (Code Excited Linear Predictive Codin 

[0 0 0 5] i.'&LkXotmf&^m'Ti^-^m^ti.rz. 
50 ^pnmmwMs m.mm-yi vvi^-v -e^fSM^ 
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[0 0 0 6] ±.mi.fcx^r^^pm^\mm^mmt^ 

[0 0 0 7] -f-cT. c:5 b/c^i&?f-^f[::©M®aSfe 

tttsMfc bt. «^fl-^{rsM^nfeWs»a^*«iffi 

aXT. S/Niti:fa-r) ©as^^^M^^Sv^fecDtbT 
J;<ttP>tiTfet). #fc^^^»»«0tu$!iatbT^ 

3 y*ffli/^/c*S§fiJESg^:bTa. fjK.(f#lfl¥8- 
1 6 0 9 9 4-^i.^fgfcf2«^nfcfe©*WP.n?.o 

[0 0 0 8] ±13X^^7 h;l/^t7h^^i>3>ti. A;'3 
p;f^©«*«»bfc?S{cM»-rs fe©T-fe D . 

m±^yhyi' h%mtmsnx i i-:^±ofitia^*n 

< ^^O^^^tTfe? |V^T bS 3 Rlt&l4A^^Sfc t> 

[0 0 0 9] S^|Kr^tOJ;^fc^^©x^;l/:p-A^;^t 

[0 0 10] jMts ^ggPilOJ: 5 fc#^©x^-.;l/4^- 

Ta?lAb^c#M^§(Diti*^SgFr©X'^i' 
§ I i SS^W±»Wt ^ S »3 ^fe b;S: v\ 

[0 0 1 1] ii(±©<ta&a[i]*^e>. mi-c^-pwmmm. 

[0 0 12] 

[5gHJ:5W!*bj;5^i-rSOT b*^b:&:6^-5>. ±ab 
^OAH©li^^#lt bfc t © t t^^o TI/^:&V>fc:J6 

[0 0 13] ±aibfcj;5*X'^i' h;b-9-7h 

SM}cfcttsM5aatfcttmsaai:bTaffl-r?.ts s 
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■9-7* h ^ ^ i> 3 y i o T^p^OX^i' h )\^Wk^')^M 
i.X±KSBbTbtt.\ ^g^^^hbTftl^SnT. « 

m^K T^KA^^Mfc; bT b * 9 ^ i: A^''>^ < * 

[0 0 14] *fig0S«±IB»ltt^»T:5:*nf=fe®-p 

70 Sft-rse: t;&@«tbTt/^^„ 

[0 0 15] 

^iLxz-mw^^-pmi^^h. ±ia7 b-Aft^©x 

bTX--^^' h;Hf|g*ffitit-SX--< 
±fa«©€*SH-rs«^M¥®i:. ±fBWffi^S 

M»^®*>a±iafPtim ±fa«SM^Sfc=bfcs 
$aa^^ D ji-r ck 5 \zmm s sw^s t ^ ±1 ax-^ 

io So 

[0 0 16] Sfc. g!2©f8B^fcJ;§$i^KiffiSKa^ 

±IBS 1 ©fgEitisit^ffljffisatfev^T. ±iafifffl 

±ia«gs^stt. ±fBfffls^m 
>b^±iatf-Mtt±iaF;T/i©tf J«±-pfe a t fpffi b fe±i^ 

[0 0 17] ^3©f|Hj5tj;S$flg-»iEga' 

40 a. ±faiii©f^Bii{cj;;s^gaiEgst*;v^T. ±ta 
fFffi^isa. ±iax-^i' h;i/a»-rsx-<i7 h;vftfg© 

faWffi?IS*^'±f3li«©ffltt±lBRlf^©fflJ-XT-efe 5 1 

[0 0 18] -^bT. l|4©fgB;ifcJ:S$ll^Jpff®a7' 
n A *f a^ b fef BSI«f*tt . 3>'k;a-^fi:j;-3T 

50 ^^iB^fc-tsnsis^^ftJE-rsjaa^-rs^cfecDsa 
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b;Hf«A^5ic»-rsMSii:±fBM»:©lg«©x-^i' h 

[0 0 19] fifoT. ^i©I^H^tj;Sli^»jlSB 
b ;b^>*/f#ia;5^±tB7 l^-Afl^©X-?i' h 

^LXT.^^ hfvnm^mu »^x-?^'b;i/jis# 

OX-^i7 h;M*fg{i:F;fS®«S!(*S»:LT±fH7 l^-A 

m^mmammm-5^±mmkm^^Mu mm 
^x±mys-<^ b;i^s»#g5b^e>±fefF«#g. ±iai^ 

ffiii€^S«#S*^±l2X-?^ h;l'M^?m©ffl*©x 

[0 0 2 0] ^tc^ mz(ommic^:s,m^^s.mmi±. 

±l3tfSSJiif*±IBF)TS©<i«±?^S tfFffiLrctf^ 

[0 0 2 1] ^3©l8H^tcJ;S*|^J1]JI«g 
Ji. ±fBlftt#gA\ ±tBX-?^h;b!i»-rsX'^i'h 

;£f4{±lL. iSIlMi!fi8^^©Wi®ffl*FiTS©ffli:ibiK-r 
SiittJ;Dffffi^ffv\ ±ia«aS#®*\ ±fBi¥ 



(4) ^mW- 1 1 -3 8 9 9 8 

LTdi^K. «©fI*/h*<-rsJ:3{c^M-rs= 
[0 0 2 2] •?-LT^ l|4©f8B^Kci;Sll^-Jfl]ffi!aa:/ 

-^rt. 7b-A53^|lJ^nfc^^fl^^«|S7b-Afl 

^t^mpyi'-i^M^tiiimw^. ±ib7^-a« 

*i^©X-<^f;l/'ltlB^aS$-lJ:. ±fBJi£*-a-fe 

io stgox-^^ v^P'ifffitFiT^w^a^^^^-t}:. ±mm 

©e**±fB7^-Afl-5§©X-<i' h;Hf$gA^5!i»-^ 

-tiTs ±fB!im=s*©x--^i' h)imm^^m-^^r±mm 
mnu^^n-^^. ±iBFffg©*fr«M-rssT±fB 

»£*-&fc«^©X-^^ b;Hf$BtFff^©^ij(;&SP-r 

t T-?:^ D ® LTHfT^-S^ ±faff«©IS**m©* 
ft^iSSLfc«^fi. ±fa)a»©ias©x-?i' h;l/'|f$g 

*^rt5®«©©-i-t^»*-&s„ 

[0 0 2 3] 

tt©mi*iKB^'rso miti-^mi it:^mmom i ©ii 
^#;1«fiSc©-^J*3^-r :/n -y ^ 0. El 2 itmmn^ 

m.m.n^w^i&(omm^^^tyn >y a. h 3 aias 

30 «#:tia»^nfc^^r-^*3yb°3.-^;&ffli/^T# 

[0 0 2 4] ^(oMmmi.. ^^lBSm«g-^ny 
tf^i-^^/il/^TI^jS^fBSll^fe-rs^t. 2fsfigfi©$t 

iiLftfe©t:-a&So 

[0 0 2 5] Sf\ il 1 *#{!lLT^P?taS^4««® 

[0 0 2 6] L©^?iriB®l?5lSfia. iiuc^-r<fe5 
40 ©vi' ^ 1 ^ ©SlSM-^^aiE^ X^^Mzimtt^ tc 

■snrc^mnm^^^wr^mmm^^m^t^ reborn 

-^^xy^)V^3ts c©nw?x7'f';i/5? 3*^?>ttiA 

fcfefc. s^siit^K?^^f[:7^-^©«^ffc am) ^ 
50 n^n^it/mmmet. 'imt^i^xv-rn'mi 
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tii;f3 ^ nfe rV i>'^ 7 :^ a i?'fl-^fc^^ 

-r^SftfeOD/AS^l 2i;, il0D/A^»Sgl2 

«i3g^'-^lt£Ta/'cJ6©a->'-tX7^';V^ 1 l fc. 

[0 0 2 7] cnm ii^yrit mri±, tt^ttJffigps*. 
[0 0 2 8] El 2 fc^-r^^tH^S^fiHa. 

[0 0 2 9] Hstt. flHgJi^twasstifc^F^T'-^ 

[0 0 3 0] 3>lfii-:?2 l®fHii^«f*K^'f7"2 1 

tL miBmw 2 2, 23 {ci5g* tifc-r- ^ ^m3)-m 

2, 2 3 tLT{±. ^J^lf7n-;;t:°— rVXi'^CD- 

[0031]±tECPU21a Kfi, ffl.a$lJW%ff 3 ^ 
<Dimm^trj:;S>[H^y^'eV 2 1 dA^g^liStlSfctfe 
±fafH^«f*F7-Y72 1 bf;:<i:t)S!*ilJofc±iE 

rtM^N-FTVXi'2 1 cA^^MSnrv^So 
[0 0 3 2] ±a©i;3^^^T-^fi:. l*I)i/'N-FT 



(5) m^^f 1 1 -3 8 9 9 8 

s 

*IW«!E:/a^^^At>F^M^^-FrVX^2 1 cA^F.B! 

*'ffl$nT±fartgMtu 2 1 dfcMP^^ti*tTsns 

[0 0 3 3] *5>fc, ±iaC PU 2 1 afctt. CCDny 
IfrL-^ 2 1 t^l3mtP>tlfc+-*- F 2 4 trnt^-^ 

[0 0 3 4] ^LT. C©3>'t!3L— ^ 2 1 fctt. mS. 

f35!ia$n/c§)s^5g^-rsfcJ6©xi£-* 2 e i;*^fg 

[0 0 3 5] cl©cfc5&S/tfc$5l/^T. ^pJfl^fc^S 

A*fBgLfciaS«f*i:bTtt. ±iELfcWa«l*2 3 
(7n>yk°— rVX^'^CD-ROM^H) ©ffit, n 
1 ©rt)l^N-F-rVX^'2 1 c^RAMi^ 
©rtSM^rU 2 1 dfe#StXTV^So 
20 [0 03 6] MZ. m 4 tt. ±fait^«lJIg|3 5 ©i¥i|ffl^ 

[0 0 3 7] il©lil^SPjEg|5 5tt. A^bfl^^FirSCfi 
*©7L/-A*tt(c5^-tJ-rS7^-A:fe^»Jg|53 1 K 

^f«P3 2 0fcB;^3%7-';x^g| (FFT) t^Ct 

J; DX^^' F;l/fiK^^^^|jf LTX^^' F;l"lf|g*(±i:^ 

50 -rSX-^i^ F;l/^|/f#S:ft:S7->Jx^i^g|33 3i:. £1 
©7-Ux^»g|5 3 3©m:tlt-&Sn5*t^©X-^i' F 
ax-^^' F;b^-t'J 3 6^#MLT«5e-rS 

tt^x-^^' hm&m^tcm^7.-<^ f^ssps 5 

§|{j7^-Aic-^S$jt^X-?^ F;l/^l?[|x.tf iiS 2 71/ 
-A:feHrt)feoTtattLTfc<X-?i' F;l/><tU 3 6 

F;l^}i£g|53 5t±(3Jig^n;c*|g©X'^^ F;l/t+)- 
T'F^i' Fi^if^^p:bfct>©«»-rsx-^^' F;Wit 
-^0 »#afc;i>a«x--«:^F;y?l»BP3 4fc, c©fii|iix--^ 

F;l/?l*g|53 4©ffltj©F«3©SitM*mi:%SIISfM 
^©<»^*tf-i(t- S c i: fc i ±ia-9-7' F ^ ^ F mkt)^ 

{ctt3i^fc*?.tT±iaMax-^i7 F;F?l»gP3 4 fcl* 

ai-rs'9-7"F5i'F «iasgi5 3 8 tc^ m ltm^ 

LT±iaigffix-?^ h)i^m^^3 Aimtitzm&'s. 
^sftS'y-^F^^F mia^gp 3 s t . ±mmmmi 
50 um^3 7 com(D^mi^m.^n5^mmm.^3 9 



-s- 



9 

^o:>mm:mn 2c^m^wy-'):^^m (iff 
T) tmmmm^m.m&fc^wy-'):^mmA 

[0 0 3 8] 0 5 ±JiL/cJ:5«§PPEEg|5 5^Dl!l 

[0 0 3 9] yi^-hmm3 

lit. xti'^ntcm^^ff[t.(r)^-^(oyiy-hmmi^m w 
[0 0 4 0] 'MK. ^7hy^hmms cmmitLx 

2. Olcm&LT^< (Xx^y/S 2) o 

[0 0 4 1] ^LT. m^-^^y-v^i^^mt^mi^^^m 
rj:mmmj^mmmm%^n^^5 i^y u-mm^ML 
rmMmmm7o Uv-yy^ss) . ccot^yu- 

^^wagto^^MTB-jSLTft^bfch^tt. yu 

20 

[0 0 4 2] cKom^^rnGK^^a m6it. t-^^- 
[0 0 4 3] ^LT. mmmtLTit. ^mmom^ 

[0 0 4 4] 

w (n) =0. 5-cos {2nn/ (L~l) } 

cli^c, Li±iyu-i.&rc^(D^>y)vm. ni±yu so 

n- (0, 1, L™1) T^^^o 
[0 0 4 5] ^^V^T. ^>bHJ'MJi$nfc7U-AfS^Jz: 

M^tf*ffiSAt^i:^#Si¥8 - 9 2 7 6 8^taS«L 

[0 0 4 6] ^f^)^. 7-Ux^j^gP3 3tC$5l.^T. 7 
ly-i^#^tC»bT7-"UxaJ^ (F F T) m^O^h 40 

tit^ (Xx^y^S 5) o 

[0 0 4 7] :klCs ±w2Xx^yy^s 40WJ*SSttS^^ 

i/^T. myu-i.f)m^Kmx^$>^t'^f)'^m&t^ 

(X^^yy^S 6) o 

[0 0 4 8] CC'U^p^m'^^rJ:\,^t§^lzl±^ X-^^ b 
3 6;6^^#^^7^-i^O)iS2 7l^-A^0ig 
tiX-^i7 h;V;^f^^^LT. un^hii7U-AO®li 

i^»gX-^^h;l/^fi£«^X-^^h;]/ht-^ Uf-y so 
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y^S 7) . 

[0 0 4 9] ^l£OX^^b;b>^tU 3 6ti. F/f£7l/- 
A^"^ (^i(DMTii:2 7ly-A^» ^?3X^^ h;I/r-^£0 

[0 0 5 0] :^^tC. X^i7 h;ly>?^ij 3 6C»rt§^. H 
7tc^Ti:9^#®tci:DMff1-^ (XT^yy'S8)o 
[0 0 5 1] 07^^. x-^^b;l/^^U^Mfft-^ht 

[0 0 5 2] c(D7.^i;V)\y^^^)\t. Nl^'y:/;bT^ 

^7 b-Ax"^;^ 2 7 WA^^ffi'lt-^ ^ tif^T:^^ 

^olcr^-oT^^. p-g^KP4©rt^oi7P-AiiSo 
X-^^h;l/x-^^DtH'itM«^M«A. W^PKfSO^H 
CO 2 7b-A3§S€>X-<^ h;l/T-^^OfH'ltffi«^M« 

[0 0 5 3] ^OJ;9 75:«tC*5V^T. X-^i^ h;},^^ 
U^MSffl-^^t^ti. ^-r\ fflft?AtCWES^tlTV^^X 
^/7}.;|,^^_^;^||jg5Bj-3tf-~LTi/7h^'^i:. 
il7WAC>X-^^b;Vr-^;&M«AJcnh°-t- 

[0 0 5 4] ±f3X^^y:/S 6te*5l>T?i7U-A;0^§ 
V^T. ^^c0Sie2JcS£-3Tli7b-At0»MX^^ 

:6^^as*iwx-<^ h^i^tc-y-yh^^ 

o«»-r^ (Xx^yT'S 9) o 
[0 0 5 5] 

[^2] E (n) -S (n) -s c • N (n) 

TcTiu s (n) mM.y\y-2^i^mf^xtin^(omm 

X^^?b;K N (n) im^B^X-^^h)W s cl±± 

[0 0 5 6] -^LT. mmn^mmms iiz^^mmt^ 
Mmtr^^M'&mmmmmnmmL (xx^y^s 

10). COmnmmWL &m£8) 
S:^)^^*!]^^-^ (Xf-^yT'S 1 1) o 

[0 0 5 7] C^X\ mn:6¥if^aJK±T^^±i^^c 
ti. •^7>^i7h^a|ggg^3 8Jt*5l/>T-9-7>^^h 
^Ss ctOfl^O. 5/h$<L/cfStC (Xx^yT'S 1 

2) . ±fSXf-^y:/S9tcHoTM»^tT5o 

[0 0 5 8] CCOcfcd^^Xx^yT'S 9-S 1 20l&{t 

[0 0 5 9] Co LT. ±iax-f ^y^S 1 1 tC^Sl/^T. 

3 9te$5V^T^rg6?^:^tTl/\ ft{ih:feoTV^^jiM^ 
j^^QlzM^^^^ (Xx^yT'S 1 3) o 
[0 0 6 0] torn. a^X-yx^ftSM OtCfeV^TiM 
7-iJxg» (I F F T) (X-f ^y^S 1 4) . 
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[0 0 6 1] 1 #7 

[0062] US, HQ tt*liH5©|g 2 
n-9^-V-hT-SSc ilcD^2©^ilJf^|g{c43i/^T. ± 
[0 0 6 3] cl 2 

[0 0 6 4] M^s ia8mH,§bT**Sffim^®||g«] 
[0 0 6 5] i:©SI^-«g|5(i. m 1 0*MMfc*3tt 

2^iatj-/ife©TfeSo 

[0 0 6 6] t^fc-s. ±fB»ix-«;^' V)V^mm 4 
[0 0 6 7] cnWmm'hWsk^^A znmmfY 

[0 0 6 8] ^-LT. fi1iiffi/Kfi1ttllg|5 4 2;6^-9-7h9 

[0 0 6 9] ^V>T^ ll9*#?.gLTe:£Oll2©^ai)g 
[0 0 7 0] ±lSXT--y7'S 9KfeV^T. »MX^^ h 

iiEmIn ^^tat^ (Xry-ys 2 1), 
[0 0 7 1] ■?•bT^ ;icDfi*gg/jNfiEmin *^pjf£^ 
(i^J^a-10 0) i;Dfc;'ctv^*^S/b^^W^-r% (X 

f-yfS 2 2) o 

[0 0 7 2] COmmm'hfiEmln 5b¥jT/^S!r (e?IJA«- 
10 0) OTTfeSil-a-ttts ±fax-f>y7S I 2^31 



(7) 1 1 -3 8 9 9 8 

[0 0 7 3] ;i©J;d*ll2<Dj|»||fcj;n«'> » 

0«/jNfi^mtB-rs c h t J; D . ±ao^ 1 ommmm 
[0 0 7 4] :^mmii±mLtcmmmmim^ 

[0 0 7 5] [#ia] j-:^±pai Ltcx^ rj:^mmo±m 

So 

[0 0 7 6] (1) nyifa,-:5?ti;oT^^fi-^t 

U-Affl-^i:{cfiJSiJ*-&. ±fB7b-A«-^OX--?^'h 
;l/filc^^^^^lffbTX-?i' h;Hff@?:(±j;b*-yr> *(iW®X 

20 7^-Afl^©x^^h;l/'|t$SA^P.M»^H±, ±fHS»: 
i^g«0x^^h;^•lffB^^^lff^■y^T±fe^iS{A^■Ji^-^?a5 
±ia?Fffi©*gS:A¥;fSo*ff^iiSb 
^v^^^tt. ±faifffl$g^KS-sJ*±fa«©fi;£SS 
^-a-. ±faFflS©*ff*!i£-rst7?±iafig^-&fcit 

fas»©ias*±ia7 u-ah^ox-^^' h^bit ^sa^s 
aw-rsjiai:±fBii*®igm©x-?i7 ymn^m 

30 bT»T^■^i^ ±fafP<K©IS^*^F/fS©*ff*iffiMbfe 
±faMW©«g^©x-^^b;Hf$i;&^H«© 

[0 0 7 7] (2) hWMM^lBmfXif=yh\tZ 
^K. nytf 3.-^?fc±tB!imgll©X--?i7 h)V^m^ 

40 nyt;a-^fc±|Bfpffi|g»ca-:3t±ia«©ffl[ 

MBFiT^offlj-XT-efe s ^1 pffi* nfe«^fc mxm 

IB (1) fcia«©$i««ffi5asypi^7A:&fasbf=:iB 

[0 0 7 8] (3) ±fait§«jff$aa:/p^~5A«* 
3yiii-^K±fai)ili»ia«©x-?i' h;Hffg^ 
^^^ff$-1iT±HB«A^ii^l?^SA^*Wffi$-^S t 

50 Ort. ®1)i«*»/jN©MI?gli(lSc^''*Jftffi^^±^ 
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#IH (1) tlB«Oli^«]E5aayni^"5A*IBabfe 
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